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(54) Multipurpose learning device 



(57) Disclosed is a device, in wliich the pages 
(151a) connprising a picture book (151) are unfolded 
about an unfolding axis which is parallel to a hinged di- 
rection of an upper case (112) and lower case (114) 
comprising a main body (115) of the device. The device 



includes a memory unit storing learning information 
which is preferably detachably connected to a touch 
board (120) of the device. The surface of the touch 
board is preferably declined to a predetermined angle 
for a user to easily use the multipurpose learning device 
from the point of view of ergonomics. 
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Description 

[0001] The present invention relates to a multipur- 
pose learning device, and more particularly, relates to a 

multipurpose leaming device having reduced size and 
weiglnt. 

[0002] Due to technical improvements in electronics, 
many educational machines for toddlers and children 
have been developed. Especially, the latest trend is to 
develop machines that incorporate a displaying function 
to entice children's interest. As a result, the purpose of 
such machines can be better served by prolonging their 
interest in learning from each machine. Some examples 
of the purpose are to increase imaginative power, com- 
municability, arithmetic ability linguistic ability, colour 
distinguishing ability and to raise moral and social con- 
sciousness. 

[0003] Multipurpose learning devices in the field of the 
present invention adapt multimedia technology to a con- 
ventional picture book which is used for the intellectual 
development of toddlers and children. Such a device 
has a function to output audio/video (AA^) signals 
through an AA/ output unit, like a television, for children 
to watch the picture and listen to the sound of the book 
that they are reading. 

[0004] Moreover, such a device allows a user to inter- 
act with the machine. For example, when a child selects 
a specific scene from a picture book, the child can see 
the corresponding picture and listen to the explanatory 
sound of the picture. Since such devices interestingly 
incorporate pictures of a picture book and AA/ effects 
output through the television or any other AA/ output 
units, the children can enhance their learning by actively 
interacting with such devices. Moreover, since lessons 
from the devices can be repeated as often as children 
desire, the effect of education can be increased. 
[0005] In the following description a picture book mod- 
ule may be taken to mean a picture book having a plu- 
rality of pages of pictures, a fixation body for supporting 
the picture book and a package including an information 
storing device which stores multimedia learning infor- 
mation. Furthermore, a given picture amongst the pic- 
tures drawn on each page of the picture book and linked 
to the multimedia learning information is especially 
called a picture button. 

[0006] Figure 1 is a perspective view illustrating a for- 
mation of a conventional multipurpose learning device, 
and Figure 2 is a visual perspective view of a conven- 
tional picture book module which is applied to the mul- 
tipurpose learning device of Figure 1. 
[0007] As shown in Figure 1 , the conventional multi- 
purpose learning device 10 is made of a main body 11 
which has a lower case and an upper case which is com- 
bined with the lower case by a hinge and a picture book 
module 1 2 which is detachably fixed on the upper case. 
[0008] The main body 1 1 includes a control device for 
generally controlling the operation of the multipurpose 
learning device and an A/V output terminal for respec- 



tively outputting related audio and video representations 
of the picture book to an A/V output unit, respectively. 
Each A/V output terminal is respectively connected to 
an A/V input terminal of the displaying device 20 and 

s outputs voice and image corresponding to the predeter- 
mined picture. 

[0009] Furthermore, main body 11 includes an elec- 
tronic pen 1 4 for selecting a desirable picture to be seen 
and heard and a touch board 1 3 which senses the po- 
10 sition of the electronic pen 1 4 and transmits the position 
of the electric pen 14 to the control device so that the 
user operates the multimedia learning device immedi- 
ately. 

[0010] Moreover, as shown in Figure 2, the picture 
75 book module 12 includes a supporting body 12-3 and a 
picture book 30 which is received in the supporting body 
12-3 and consists of a plurality of sheets 31 and 32 in 
which many pictures are drawn. An information storing 
device(not shown) having multimedia learning informa- 
20 tion corresponding to each picture in the sheets 31 and 
32 of the picture book, a page recognition sensor 12-1 
for recognizing the page of the sheets 31 and 32 and a 
connector 1 2-2 for electronically connecting to the main 
body 11 are installed on the supporting body. 
25 [0011] The operation of the above-mentioned con- 
ventional multipurpose learning device will be described 
hereinafter. 

[001 2] First, a selected picture book module 1 2 based 
on an interested subject by a user is inserted into an 

30 upper case of the main body 11. Afterward, when the 
main body 1 1 is supplied with power, the corresponding 
audio and video representations of the predetermined 
picture book module 12 are outputted to the A/V output 
unit 20, so a user can see the corresponding picture and 

55 listen to the explanatory sound of the picture. 

[0013] In the mean time, as shown in Figure 2, each 
sheet 31 and 32 of the picture book module 12 has an 
upper right portion which is cut proportionally to the 
number of the page and the page recognition sensors 

40 12-1 for example light sensors are arranged in a row 
corresponding to the upper right portion on the support- 
ing body 12-3. Therefore, when a user inserts the picture 
book module 12 into the corresponding space of the 
main body 11 and turns the first sheet, the page recog- 

45 nition sensor 1 2-1 corresponding to the right upper por- 
tion of the first sheet sense that the first page is opened. 
As a result, the controller determines a page of the cur- 
rent sheet referring to the sensor activated. 
[0014] Consequently, when a user turns the sheets 31 

50 and 32, the controller of the main body 11 reads the mul- 
timedia information which contains A/V signals from an 
information storing memory of the picture book module 
12 corresponding to a current page and outputs the in- 
formation to the A/V output unit 20, such as a television. 

55 Therefore, when the opened page is 1, similar audio and 
video representations of the page 1 will be seen and 
heard through the television. 

[0015] At this time, when a user touches a touch board 
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13 by using an electronic pen 14, a cursor appears in 
the A/V output unit corresponding to the position of a 
touch board 1 3 and moves depending on the movement 
of the electronic pen 1 4. Accordingly, a user can see the 
movement of the cursor and directly select a predeter- 
mined picture button on which the cursor is located. 
Subsequently, when a user selects one picture button 
in the picture book by using the electric pen 14, the cor- 
responding AA/ representations can be seen and heard 
through the A/V output unit 20. For example, if a sun 
icon among the picture buttons is selected, the user can 
see the time varying images of the sun which is rising 
from the east and setting in the west and hear the ex- 
planatory sound related to the sun through the televi- 
sion. 

[0016] Meanwhile, when a user turns to a next sheet, 
the screen of the AA/ output unit 20 is turned to a new 

screen which corresponds to a new picture of the newly 
turned sheets 31 and 32. 

[001 7] Since the information storing device of the pic- 
ture book module 12 stores the image information and 

the audio information which are corresponding to each 
drawn sheet 31 and 32 of the picture book of a package 
unit, so a user only has to change the picture book mod- 
ule 1 2 to experience a different subject in the same man- 
ner as mentioned above. 

[0018] But, the conventional multipurpose learning 
device which operates as aforementioned manner has 
many problems hereinafter. 

(1 ) In a long-term use, each page of the picture book 
is easily injured by the electronic pen which selects 
a picture button on the picture book with direct 
touches, so the conventional multipurpose learning 
device has the possibility of easy deformation of the 
pictures mainly associated with the long-term use 
by a user. 

(2) The replacement of the information storing de- 
vice is difficult because it is installed on the lower 
case of the main body, so a user may disassemble 
the lower case of the main body for replacing the 
information storing device. 

(3) The size of the supporting body is large because 
the pages of the picture book are turned from side 
to side. 

(4) The multipurpose learning device is too heavy 
to use for a toddler because the picture book and 
the supporting body are formed as a single module. 

[0019] Therefore; it is an aim of embodiments of the 
present invention to prevent damage caused to the pag- 
es in the picture book which could result from direct con- 
tact with the electronic pen 14. 

[0020] It is another aim of embodiments of the present 
invention to reduce the size and lighten the weight of the 



picture book. 

[0021] It is still another aim to provide easy extensi- 
bility of the information storing device corresponding to 
the picture book. 

5 [0022] According to an aspect of the invention, there 
is provided a multipurpose learning device^ comprising: 
a main body having an upper case and a lower case 
which are hinge-connected; a picture book module re- 
ceived to said main body; and, an electronic pen for se- 

10 lecting learning information from said picture book mod- 
ule, wherein said picture book module includes: a pic- 
ture book including a plurality of sheets; a memory unit 
for storing multimedia learning information correspond- 
ing to said picture book; and a touch board for sensing 

15 movement of said electronic pen relative to said picture 
book. 

[0023] Preferably, the axis of the hinge joining the up- 
per case and the lower case is substantially parallel to 
an unfolding axis of the sheets. 

20 [0024] Preferably, the memory unit is detachably con- 
nected to said picture book module. 
[0025] Preferably each front page of said picture 
book except a cover is a blank space and each rear page 
of said picture book has a plurality of pictures. 

25 [0026] Preferably, said electronic pen is arranged to 
be brought into close association with contact with said 
rear pages for triggering the selection of learning infor- 
mation. 

[0027] Said memory unit preferably comprise: a print- 
so ed circuit board having an information storing device 
which stores said learning information; a lower receiving 
unit in which said printed circuit board is received on 
which a connecting portion is formed; and an upper cov- 
er combined with said lower receiving unit. 
55 [0028] Preferably a support is provided having a con- 
necting region attached on the rear side of said touch 
board and said memory unit is provided installed on said 
touch board by combining said connecting portion with 
the connecting region of said support. 
40 [0029] Preferably, information storing device is a 
ROM. 

[0030] The front surface of said touch board is prefer- 
ably declined, in use, to a predetermined angle so as to 
slope toward a user. 

45 [0031] Preferably, said touch board is wedge-shaped 
such that the front surface of the touch board slopes up- 
wardly with respect to the rear surface. 
[0032] Preferably the front surface of the lower case 
on which said touch board is received is declined to a 

50 predetermined angle. 

[0033] Said predetermined angle may be 35° or less. 
[0034] According to preferred embodiments of the 
present invention, the pages of the picture book which 
is attached to the hinge-connected main body with the 

55 upper case and the lower case are formed in such a 
manner that the pages are turned to the hinged direction 
of the upper case and the lower case - this feature helps 
to minimize device size and weight. Preferably, each 
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front page of the picture book except a cover is a blank 
space, the electronic pen contacts and nnoves on the 
front page and each picture is drawn in each rear page 
of the picture book - this feature helps the picture on the 

pages escape dannage which nnight otherwise be 
caused. 

[0035] The preferred feature of the memory unit hav- 
ing the information storing device for storing learning in- 
formation being detachably installed on the rear side of 
the touch board enables alternate learning information 
to be associated with the same pages of the picture book 
for instance. In the one embodiment, a connecting pro- 
trusion is provided formed on a memory unit and a co- 
operating connecting groove is formed on a support 
which is fixed to the rear side of the touch board so as 
to facilitate mutual combining of the memory unit and 
the touch board. 

[0036] Moreover, in further preferred embodiments 
the surface of the touch board or the surface of the lower 
case on which the touch board is installed is inclined to 
a predetermined angle and preferably the predeter- 
mined angle is 35° or less, the purpose of such inclina- 
tion being to enhance usage from an ergonomic view- 
point. 

[0037] For a better understanding of the invention, 
and to show how embodiments of the same may be car- 
ried into effect, reference will now be made, by way of 
example, to the accompanying diagrammatic drawings, 
in which: 

Figure 1 is a perspective view schematically illus- 
trating formation of a conventional multipurpose 
learning device; 

Figure 2 is an outer perspective view of a conven- 
tional picture book applied to the multipurpose 
learning device of Figure 1 ; 

Figure 3 is a perspective view illustrating an unfold- 
ed state of a multipurpose learning device accord- 
ing to an embodiment of the present invention; 

Figure 4 is a perspective view illustrating a folded 
state of the multipurpose learning device of Figure 
3; 

Figure 5 is an operational block diagram of a multi- 
purpose learning device according to an embodi- 
ment of the present invention; 

Figure 6 is an exploded perspective view of a pic- 
ture book module applied to the multipurpose learn- 
ing device of Figures 3 to 5; and 

Figure 7 is a perspective view illustrating an unfold- 
ed state of the picture book. 

[0038] The operation and characteristics of an em- 



bodiment of the present invention with referring to FIGs. 
3 through 7 will be described in detail hereinafter. 
[0039] As shown in FIGs. 3 and 4, a multipurpose 
learning device according to an embodiment of the 
s present invention includes a main body 115 having an 
upper case 112 and a lower case 114 which are hinge- 
connected, a picture book module 150 which is detach- 
ably connected through the uppercase 112 and the low- 
er case 114 and a controlling device 100 for controlling 
10 overall operation of the multipurpose learning device. 
[0040] A receiving space for receiving the picture 
book module 150 is correspondingly formed in the upper 
and the lower cases 112, 114 and an electronic pen 1 30 
is received in the lower case 114. 
15 [0041] Referring to Figure 6, the picture book module 
150 includes a picture book 151, a touch board 120 for 
receiving a picture book 151 , a memory unit 160 which 
is detachably attached to the touch board 1 20. The pic- 
ture book 151 has a plurality of sheets 151a and the 
sheets 151a are unfolded to a hinged direction of the 
upper case and the lower case. Means are provided 
such that a control device 100 (to be described later in 
relation to Figure 5) is able to determine which of the 
sheets 151a is being viewed. For instance, this may be 
done by having one or more conductive terminals for 
contacting with one or more contacting terminals. Such 
conductive terminals may be associated with picture 
button information relating to picture buttons on the 
sheets. 

[0042] The touch board 1 20 is arranged to slope from 

an upper region (nearest the hinge) toward a lower re- 
gion (furthest away from the hinge) such that it is de- 
clined to a predetermined angle toward the lower sur- 
face, and preferably the predetermined angle is 35° or 
less with reference to the horizontal. As mentioned later, 
by having such a slant in the touch board 120, when a 
user touches the touch board 120 using the electronic 
pen 1 30, a user may easily use the multipurpose learn- 
ing device from the point of view of ergonomic engineer- 
ing. A contacting terminal which corresponds to the con- 
ductive terminal formed in the sheets 151 a is preferably 
formed associated with the touch board 120. As men- 
tioned later, the conductive terminal is electrically con- 
nected to the contacting terminal and magnetically in- 
teracts when the electronic pen 130 is used above the 
touch board 120. The relative positions of the electronic 
pen 1 30 and the board 1 20 can be sensed even if there 
are a large number of sheets 151a between the tip of 
the pen and the touch board 120. For example, even if 
the tip of the pen 130 is spaced 2cm above the touch 
board, interaction between the two is registered. In a 
typical example, a picture book may have 10 sheets 
each of 0.17mm thickness. 

[0043] The memory unit 160 includes a PCB 164 on 
which an information storing device (for example, a 
ROM 110) is mounted, a lower receiving unit 162 for re- 
ceiving the PCB 1 64 and an upper cover 1 65. The mem- 
ory unit 160 is installed on the touch board 120 by using 
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a support 157 in such a manner that a connecting pro- 
trusion 163 which is formed on the bottom side of the 
lower receiving unit 162 and a connecting groove 156 
which is formed on the inside of the support 1 57 are mu- 
tually connected and installed. 

[0044] Referring to Figure 5, a control device 100 of 
the multipurpose learning device includes: an input and 
output unit 104 for inputting and outputting the electric 
signals related to the position of the electronic pen 1 30 
which is touched by a user on the touch board 120; a 
memory 102 for storing a device program; a data mem- 
ory 103 for storing temporary data which is generated 
during executing the device program; a central process- 
ing unit 101 for controlling overall device operation by 
reading the multimedia learning information from an in- 
formation storing device such as a ROM 110 according 
to the signals of the input and output unit 104 and 
processing the multimedia learning information; an im- 
age signal processing unit 105 for converting the multi- 
media learning information to image data by controlling 
the central processing unit 101 and an image memory 
106 for storing processed image data. 
[0045] The usage of a multipurpose learning device 
having the abovementioned structure, will be described 
hereinafter. 

[0046] First, the PCB 1 64 equipped with the ROM 1 1 0 

is installed on the lower receiving unit 1 62 and the upper 
cover 1 65 is combined with the lower receiving unit 1 62 
by using a screw. The support 157 is fixed to the rear 
side of the touch board 120 by using a screw and the 
memory unit 160 is inserted between the support 157 
and the touch board 120. Accordingly as aforemen- 
tioned, the connecting protrusion 1 63 formed on the bot- 
tom side of the lower receiving unit 162 of the memory 
unit 1 60 and the connecting groove 1 56 which is formed 
on the support 157 are mutually connected and in- 
stalled. 

[0047] The memory unit 1 60 and the touch board 1 20, 
connected as aforementioned manner, are installed on 

the lower case, then, the PCB 164 is combined with a 
connector(not shown) which is formed on the lower case 
and electrically connected. 

[0048] Then, the picture book module 151 is installed 

on the touch board 120. 

[0049] When the installation is finished like an afore- 
mentioned manner and the electric power is supplied to 
the multipurpose learning device, an image of the first 

sheet of the picture book module 151, in other words, 
an image of a cover is displayed as an initial image in 
the display unit 20. 

[0050] Referring to Figure 7, each front page 154 of 
the picture book 151a except a cover is a blank space 
and pictures are drawn in each rear page 1 55 of the pic- 
ture book. And there is a plurality of picture buttons 152 
corresponding to the learning information among the 
pictures. Accordingly, when a user turns the first sheet, 
the image corresponding to the picture which is drawn 
in the rear page 1 55 of the first sheet is displayed in the 
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display unit 20. Then, the page sensing method is the 
same comparing to the conventional multipurpose 
learning device. 

[0051] At this time, when a user touches the touch 

board 1 20 with the electronic pen 1 30, a cursor appears 
in the display unit 20 corresponding to the position of a 
touch board 120 and moves depending on the move- 
ment of the electronic pen 130. Accordingly, a user can 
see the movement of the cursor and directly select a 
predetermined picture button by touching the touch 
board 120 when the curser is located on the predeter- 
mined picture button. 

[0052] Like an aforementioned manner, when a user 

may select a picture button, by magnetically exchanging 
signals between the touch board 1 20 and the electronic 
pen 130, the multimedia learning information which is 
consisted of the related voice and image data is sequen- 
tially displayed in the screen of the display unit 20. A 
television set is generally used for the display unit 20 
and it is also equipped with a monitor for displaying the 
image signal and a speaker for outputting the audio sig- 
nal from the multipurpose learning device. 
[0053] When touching a predetermined position on 
the touch board 120, the electronic pen 130 can operate 
in a precise fashion if the surface of the touch board 120 
and the electronic pen 1 30 are as perpendicular to one 
another as possible. Conventionally a user uses the 
electronic pen 130 by gripping it in the same way as a 
pencil, but with the prior art system using the electronic 
pen 130 perpendicular to the touch board 120 is difficult 
for a user. According to this preferred aspect of the 
present invention, the surface of the touch board 120 is 
declined to a predetermined angle so as to practically 
arrange the surface to be perpendicular to the electronic 
pen 130. Preferably, the declined angle for the surface 
of the touch board 120 is 35° or less. In the preferred 
embodiment, the surface of the touch board 120 is 
sloped so as to achieve the declined angle but it is also 
possible to decline the lower case itself for receiving an 
essentially flat touch board and still bring about the re- 
quired declined angle for ensuring that the electronic 
pen 130 is, in use, perpendicular to the upper surface 
of the touch board 120. As aforementioned, a user may 
ergonomically use the electronic pen 130 and addition- 
ally, the operation of the electronic pen 130 is exactly 
executed. 

[0054] Moreover, according to the teachings of pre- 
ferred embodiments of the present invention, the size of 
the multipurpose learning device can be reduced to 
about one half compared to a conventional device by 
enforcing that the unfolding direction of the sheets 151a 
of the picture book module correspond to a hinged di- 
rection of the upper case and the lower case. Accord- 
ingly, a toddler, a main user of the multipurpose learning 
device, can more easily use the multipurpose learning 
device with its lightened weight. 
[0055] Moreover, when a user contacts and moves 
the electronic pen 130 across the sheets 151a of the 
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picture book, the pictures drawn in the rear page 1 55 of 
the sheets 151a are not affected and are protected from 
damage because it is actually each front page 1 54 of 
the sheets 151a which are contacted and each of these 
front pages 1 54 except a cover is blank, the pictures be- 
ing drawn on each rear page 155 of the picture book. 
[0056] Moreover, a further advantage of preferred 
embodiments is that a user may exchange the ROIV1 1 1 0 
of the memory unit 160 for updating the learning infor- 
mation to a new version, the exchanging operation of 
the ROM 110 of the memory unit 160 is easy because 
a user need only take out and exchange the memory 
unit 160. 

[0057] While there have been illustrated and de- 
scribed what are considered to be preferred embodi- 
ments of the present invention, it will be understood by 
those skilled in the art that various changes and modi- 
fications may be made, and equivalents may be substi- 
tuted for elements thereof without departing from the 
true scope of the present invention. In addition, many 
modifications may be made to adapt a particular situa- 
tion to the teaching of the present invention without de- 
parting from the central scope thereof. Therefore, it is 
intended that the present invention not be limited to the 
particular embodiment disclosed as the best mode con- 
templated for carrying out the present invention, but that 
the present invention includes all embodiments falling 
within the scope of the appended claims. 
[0058] The reader's attention is directed to all papers 
and documents which are filed concurrently with or pre- 
vious to this specification in connection with this appli- 
cation and which are open to public inspection with this 
specification, and the contents of all such papers and 
documents are incorporated herein by reference. 
[0059] All of the features disclosed in this specifica- 
tion (including any accompanying claims, abstract and 
drawings), and/or all of the steps of any method or proc- 
ess so disclosed, may be combined in any combination, 
except combinations where at least some of such fea- 
tures and/or steps are mutually exclusive. 
[0060] Each feature disclosed in this specification (in- 
cluding any accompanying claims, abstract and draw- 
ings), may be replaced by alternative features serving 
the same, equivalent or similar purpose, unless ex- 
pressly stated otherwise. Thus, unless expressly stated 
otherwise, each feature disclosed is one example only 
of a generic series of equivalent or similar features. 
[0061] The invention is not restricted to the details of 
the foregoing embodiment(s). The invention extends to 
any novel one, or any novel combination, of the features 
disclosed in this specification (including any accompa- 
nying claims, abstract and drawings), or to any novel 
one, or any novel combination, of the steps of any meth- 
od or process so disclosed. 



Claims 

1. A multipurpose learning device, comprising: 

s a main body (115) having an upper case (112) 

and a lower case (114) which are hinge-con- 
nected; 

a picture book module (150) received to said 
10 main body (115); and, 

an electronic pen (130) for selecting learning 
information from said picture book module 

(150), 

15 

wherein said picture book module (150) in- 
cludes: 

a picture book (151) including a plurality of 
20 sheets (151a); 

a memory unit (1 60) for storing multimedia 
learning information corresponding to said 
picture book (151); and 

25 

a touch board (120) for sensing movement 
of said electronic pen (1 30) relative to said 
picture book. 

30 2. A device according to claim 1 , wherein the axis of 

the hinge joining the uppercase (112) and the lower 
case (114) is substantially parallel to an unfolding 
axis of the sheets (151a). 

55 3. A device according to claim 1 or 2, wherein said 
memory unit (160) is detachably connected to said 
picture book module (150). 

4. A device according to claim 1 , 2 or 3, in which each 
40 front page (154) of said picture book (151) except 

a cover is a blank space and each rear page (155) 
of said picture book (151) has a plurality of pictures. 

5. A device according to claim 4, wherein said elec- 
45 tronic pen (1 30) is arranged to be brought into close 

association with said rear pages (155) for triggering 
the selection of learning information. 

6. A device according to any of claims 1 to 5, said 
50 memory unit (160) comprising: 



a printed circuit board (1 64) having an informa- 
tion storing device (110) which stores said 
learning information; 

a lower receiving unit (162) in which said print- 
ed circuit board (164) is received and on which 
a connecting portion (163) is formed; and 



25 
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an upper cover (165) combined with said lower 
receiving unit. 

7. A device according to claim 6, wherein a support 
(157) having a connecting region (156) is provided s 
attached on the rear side of said touch board (1 20) 
and said memory unit (1 60) is provided installed on 
said touch board (120) by combining said connect- 
ing portion (163) with the connecting region (156) 

of said support. io 

8. A device according to claim 6 or 7, wherein said in- 
formation storing device (110) is a ROM. 

9. A device according to any of the preceding claims, ^5 
the front surface of said touch board (120) is de- 
clined, in use, to a predetermined angle so as to 
slope toward a user. 

10. A device according to claim 9, wherein said touch 20 
board (120) is wedge-shaped such that the front 

surface of the touch board slopes upwardly with re- 
spect to the rear surface. 

11. A device according to claim 9, the front surface of 2S 
the lower case (114) on which said touch board is 
received is declined to a predetermined angle. 

12. Adevice according to claim 9, 10 or 11, wherein said 
predetermined angle is 35° or less. 30 
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Fig. 2 
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Fig. 4 
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Fig. 6 
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